This study investigated differences in sleep-disordered breathing (SDB) between hypertensives without a family history of hypertension and hypertensives with a family history. Furthermore, it examined whether these two groups differed in the severity of SDB. Patients were African Americans (n ¼ 162, mean age ¼ 51.19713.77 years; mean body mass index (BMI) ¼ 37.8579.51 kg/ m 2 , male ¼ 57%), who were referred to the clinic because of a sleep complaint. Sleep was recorded in the laboratory using standard physiological parameters; all parameters were analysed by a trained scorer. Altogether, 91% of the patients received an SDB diagnosis. Of these patients, 25% were hypertensives without a family history, 20% were hypertensives with a family history, and 55% were normotensives. We found a significant difference between these patient groups regarding the severity of SDB (F 14,158 ¼ 1.823, Po0.05), but no significant group difference was observed in the rate of SDB. Increasing weight was accompanied by increasing severity of SDB. The finding that hypertensive patients with or without a positive family history showed worse oxygenation and respiratory characteristics than did normotensives is consistent with previous research. Of note, hypertensives reporting a family history were characterized by a greater number of oxygen desaturations and apnoea hypopnoea index than those typified only by a current diagnosis of hypertension. Hypertensives with a family history are likely to show a profile of greater blood pressure, higher BMI, and more severe SDB, which by all accounts are more common among African Americans.
This study investigated differences in sleep-disordered breathing (SDB) between hypertensives without a family history of hypertension and hypertensives with a family history. Furthermore, it examined whether these two groups differed in the severity of SDB. Patients were African Americans (n ¼ 162, mean age ¼ 51.19713.77 years; mean body mass index (BMI) ¼ 37.8579.51 kg/ m 2 , male ¼ 57%), who were referred to the clinic because of a sleep complaint. Sleep was recorded in the laboratory using standard physiological parameters; all parameters were analysed by a trained scorer. Altogether, 91% of the patients received an SDB diagnosis. Of these patients, 25% were hypertensives without a family history, 20% were hypertensives with a family history, and 55% were normotensives. We found a significant difference between these patient groups regarding the severity of SDB (F 14,158 ¼ 1.823, Po0.05), but no significant group difference was observed in the rate of SDB. Increasing weight was accompanied by increasing severity of SDB. The finding that hypertensive patients with or without a positive family history showed worse oxygenation and respiratory characteristics than did normotensives is consistent with previous research. Of note, hypertensives reporting a family history were characterized by a greater number of oxygen desaturations and apnoea hypopnoea index than those typified only by a current diagnosis of hypertension. Hypertensives with a family history areIntroduction Sleep-disordered breathing (SDB) is a major public health problem in the US, 1,2 particularly among African Americans. 3 One population-based study of adult Americans, ages 40-60 years, found that SDB rates were much higher among members of minority groups, with estimates indicating that 16.3% of ethnic minorities have X20 events/h as compared to 4.9% of non-Hispanic Whites. 4 This finding is in tandem with another prevalence study comparing community-dwelling older African Americans and Caucasians, finding that African Americans were experiencing severe SDB with a relative risk twofold as great (relative risk ¼ 2.13) as that of their counterparts. 5 The mean respiratory disturbance index (RDI) for African Americans with severe SDB was significantly higher than that for Caucasians (72.1 vs 43.3). Our preliminary analysis of data from a community-based sleep clinic revealed that African Americans had a substantially greater apnoea hypopnoea index (AHI) than Hispanics and Caucasians. 6 It is noteworthy that race/ethnicity is associated with SDB independently of age, sex, and body mass index (BMI), three of the main risk factors for SDB. 1, 7 Equally noteworthy is the fact that ethnic disparities are not solely observable among adults who are 40 years old or older. In effect, in a case-control family study of SDB comparing 225 African Americans and 622 Caucasians, ages 2-86 years, 31% of African Americans vs 10% of Caucasians had RDI greater than 10. 3 Young African-American men may be at increased risk for SDB, especially in communities characterized by reduced access to health care. [8] [9] [10] [11] According to an important review of 54 epidemiological studies, SDB was associated with hypertension (18 studies or n ¼ 18), cardiac arrhythmias (n ¼ 8), coronary heart disease and left ventricular failure (n ¼ 6), pulmonary hypertension (n ¼ 6), stroke (n ¼ 3), road traffic accidents (n ¼ 7), and mortality (n ¼ 6). 12 The link between hypertension and SDB has been convincingly demonstrated, and the fact that these two conditions are more prevalent among African Americans renders this population at increased risks for mortality. [13] [14] [15] Results of several multivariate analytical models have indicated that SDB represents an independent risk factor for hypertension, [16] [17] [18] and hypertension itself constitutes a significant predictor of cardiopulmonary deaths among patients with SDB. 16 Although the pathophysiologic mechanisms involved in the expression of hypertension among patients with SDB have yet to be fully elucidated, there are suggestions that autonomic mechanisms are involved. [19] [20] [21] We also note that emerging evidence demonstrates that the link between these two conditions might be independent of other known comorbidities. [16] [17] [18] Previous studies have shown that blood pressure level is significantly higher among normotensive individuals with a family history of hypertension compared to those without a positive history. [22] [23] [24] [25] [26] Similarly, these individuals are characterized by a greater BMI. 22, 26 These findings led to the hypothesis that a family history of hypertension might have a similar influence on SDB. In this study, we investigated whether there is a difference in the rate of SDB between hypertensive patients without a family history of hypertension and those with a family history of hypertension in a sample of urban African-American patients. Furthermore, we examined whether these two groups differed in the severity of expressed SDB.
Materials and methods
Data were collected as part of an on-going study of SDB in a minority population in Brooklyn, NY, USA. Included in the present analysis were successive African-American patients (n ¼ 162, mean age ¼ 51.19713.77 years; range ¼ 22-82, mean BMI ¼ 37.8579.51 kg/m 2 ) who were initially referred to the clinic because of a complaint of sleeprelated difficulties. We should note that some of these patients might have been of Caribbean descent, but that distinction was not elicited. A sleep clinician obtained a detailed sleep and medical history from all patients before scheduling a laboratory sleep assessment. In all, 57% of the patients were male.
Patients with a suspicion of SDB were scheduled to spend a night at the Kingsbrook Sleep Center for a polysomnographic recording using Bio-Logic digital polysomnographs (Bio-logic Systems Corp. Mundelein, IL, USA). According to practice parameters established by the American Academy of Sleep Medicine, PSG, the gold standard in sleep recording, is indicated for the diagnosis of SDB. 27 Patients were required to spend at least 7 h overnight in the sleep laboratory. All patients provided written consent before undergoing polysomnographic recording, as mandated by the Institutional Review Board.
The recording equipment includes an electrophysiological component using a specified set of electrodes and a video monitor to record movements and activities while sleeping. The recording montage includes: (1) electroencephalographic activity; (2) electro-oculographic activity; (3) submental electromyographic activity; (4) electrocardiographic activity; (5) nasal and/or oral airflow; (6) respiratory effort using chest and abdominal piezoelectric belts; (7) oxygen saturation (SaO 2 ); (8) body position; (9) leg movements; and (10) snoring vibration (frequency and/or volume). All sleep parameters were analysed by a trained scorer using standard criteria. 28 Respiratory data and EEG arousals were analysed according to standards established by the American Academy of Sleep Medicine. 29, 30 Patients received a diagnosis of SDB, if they met the revised nosologic criterion (ie, AHIX5). The AHI refers to the total number of apnoeas (complete cessation of breathing lasting X10 s) and hypopnoeas (50% reduction in airflow, followed by SaO 2 desaturations X4%) divided by the patient's total sleep time (in h). The AHI provides a measure of the severity of SDB.
Statistical analysis
All data were processed and analysed with SPSS 10. Mean and frequency analyses were used to describe the sample. Fisher's exact tests were used to compare categorical data. A General Linear Model (MANCOVA) was used to compare continuous data: patient group was entered as a fixed factor; sleep and respiratory measures as dependent variables; and age, sex, and BMI as covariates. All data were checked for normality and collinearity before final analyses were performed. Distributions that were non-Gaussian were transformed before entry into the model in order to conform to laws governing the use of linear modelling.
Results
In all, 45% of the participants had received a diagnosis of hypertension; 42% reported a family history of hypertension. Nine percent reported a heart condition, and 20% a family history of heart problems. Of the sample, 26% indicated caffeine consumption, and 13% cigarette. In all, 24% reported that they were depressed, and 24% reported being stressed. Of note, 6% of the patients were of normal weight, 15% were overweight, and 79% were obese. All of the patients complained of daytime sleepiness, snoring, and frequent nocturnal awakenings.
Altogether, 91% of the patients received a diagnosis of SDB; all met criteria for Obstructive Sleep Apnoea. Although older patients tended to exhibit more episodes of Central Sleep Apnoea, none met criteria for this diagnosis. Of the individuals receiving an SDB diagnosis, 25% had hypertension without a positive family history, 20% had hypertension as well as a family history of hypertension, and 55% experienced neither (or were normotensives). Morning headache was reported by 47% of the hypertensive patients with no family history of hypertension, by 46% of the hypertensive patients with a positive family history, and by 26% of normotensives (Fisher's exact test ¼ 7.37, P ¼ 0.02). Other demographic and clinical characteristics of the three groups are provided in Table 1 .
We found no significant difference in the rate of diagnosis on the basis on patient's sex (men ¼
Fisher's exact tests showed no significant difference in the rate of SDB diagnosis between hypertensive patients reporting no positive family history and hypertensives with a family history of hypertension, or when compared to normotensives. However, MANOVA showed an overall significant difference between these patient groups (F 7,155 ¼ 1.823, P ¼ 0.04). Group differences noted for respiratory and oxygen saturation measures remained significant even after control for age, sex, and BMI. Significant group effects based on univariate analyses are reported in Table 2 . Also in the table, we present untransformed sleep-related measures of patients forming the three groups of interest.
Post hoc Bonferroni-adjusted group comparisons revealed that hypertensive patients with a family history of hypertension had significantly greater AHI, number of desaturations, and percentage of desaturations (o85% SaO 2 ) than normotensives (Po0.05, Po0.001, Po0.05, respectively). Hypertensive patients with a family history of hypertension had significantly greater AHI and number of desaturations than hypertensives with no family history (Po0.05, Po0.05, respectively). Hypertensive patients with no family history of hypertension had significantly greater number of desaturations and percentage of desaturations (o85% SaO 2 ) than normotensives (Po0.05, Po0.05, respectively); although AHI was greater among hypertensives, the difference was not significant. Of note, baseline SaO 2 , sleep duration, and sleep efficiency were not significantly different among these three groups.
Discussion
It has been established that hypertensive individuals with a family history of hypertension have blood pressure levels and BMIs that are characteristically greater than those without such a history. [22] [23] [24] [25] [26] Hypertensive African-American patients reporting a family history of hypertension did not have significantly greater rate of SDB, relative to those with no family history, although trends favoured greater rates for the former. However, hypertensives with a positive family history exhibited a significantly greater number of oxygen desaturations and AHIs than their counterparts. As expected, hypertensive patients showed worse oxygenation and respiratory characteristics than did normotensive patients, but those characteristics were demonstrably worse among hypertensive patients with a positive family history.
The observation that 45% of our patients had previously received a diagnosis of hypertension is consistent with a multisite study of medically underserved patients. Findings of that study, which compared white (n ¼ 1250) and African-American Patients in group 1 were hypertensives without a positive family history, those in group 2 were hypertensives with a positive family history, and those in group 3 were normotensives. SaO 2 desaturation refers to the number of oxygen desaturation periods during the entire recording and SaO 2 percentage refers to the per cent of desaturations (o85% SaO 2 ). Sleep efficiency was derived by dividing total sleep time by total bedtime Â 100. *Po0.05; **Po0.01. Patients in group 1 were hypertensives without a positive family history, those in group 2 were hypertensives with a positive family history, and those in group 3 were normotensives. No significant group difference was found for these measures.
Sleep-disordered breathing and hypertension G Jean-Louis et al (n ¼ 2786) adults, revealed that African Americans were more likely to suffer from hypertension (44% vs 23%). 31 This is particularly alarming when viewed within the context that in clinical settings as much as 80% of hypertensives receive a diagnosis of SDB. 32 Our own data showed that 93% of hypertensive African Americans were diagnosed with SDB. Notwithstanding the racial disparities in rates of hypertension, this disease remains mostly uncontrolled among African-American patients, 33 although hypertensive patients are generally aware of their condition. 34 Data from the National Health and Nutrition Examination Survey, obtained between 1994 and 1998, have indicated that as little as 25% of hypertensive African Americans have control over their hypertension; 35 only 11% of Black patients from Trinidad and Tobago have their hypertension controlled. 36 Given the ramifications of uncontrolled hypertension, attempts have been made in order to delineate the factors limiting control of this disease among African-American patients. A qualitative study using open-ended interviews during routine clinic visits found that those factors tend to reflect nonbiomedical expectations of treatment. 37 Accordingly, 38% of the patients interviewed expected a cure, 38% did not expect life-long use of medications, and 23% reported taking medications only when they experienced symptoms. Other limiting factors point to the fact that some patients perceive medication to be harmful and noneffective, and yet others express distrust of pharmaceutical companies and physicians. 38 It is interesting that socioeconomic position could not explain the failure to control hypertension. 36 Whether this distrust, which permeates many aspects of medical therapy among African Americans, negatively influences continuous positive airway pressure (CPAP) treatment remains to be systematically ascertained. It would appear that the rate of compliance with CPAP, the mainstay of SDB treatment, might be greater, since this treatment modality uses a nonpharmacological approach. If in fact hypertensive African Americans were more likely to comply with CPAP treatment than they would pharmacological interventions, they would not only enjoy the immediate benefits conferred by CPAP therapy (eg, improvement in oxygenation and respiratory parameters, restitution of optimal sleep, and reduction in snoring), but also they would ensure better control of their hypertension. Research has consistently shown that treatment of SDB with CPAP engenders significant reduction in blood pressure. 39, 40 We could not find significant differences in the rate of SDB diagnosis between hypertensive patients without an existing family history and those reporting a positive family history. This may be explained by the fact that most of the patients (91%) in our sample received a diagnosis of SDB and that the number of patients indicating only a diagnosis of hypertension (25%) or both the diagnosis as well as a positive family history (20%) did not differ significantly. These two groups were similar in many ways. With regard to morning headache, for instance, 47% of the hypertensive patients without a family history reported this condition, whereas 46% of the hypertensive patients with a positive family history reported it. This suggests that hypertensive patients receiving a diagnosis of SDB are likely to experience morning headaches independent of a positive or negative family history. By contrast, only 26% of the normotensive patients reported morning headaches.
The finding that hypertensive patients with or without a positive family history showed worse oxygenation and respiratory characteristics than did normotensive patients was anticipated. 41 That the hypertensive patients reporting a positive family history were characterized by a greater number of oxygen desaturations and AHI than those typified only by a current diagnosis of hypertension supports our hypothesis. This evidences that hypertensive patients with a positive family history are likely to show a profile of greater blood pressure, higher BMI, and more severe SDB, which by all accounts are more common among African Americans.
More research is needed to delineate fully the causal pathways linking hypertension, obesity, and SDB. It is unclear whether obesity constitutes a condition auguring the onset of these diseases; in our data, SDB was incrementally more severe among obese patients. Conceivably, these might represent sequelae of a more complex syndrome involving metabolic dysfunctions, respiratory, and vascular abnormalities. Emerging evidence, using both segregation analysis and a whole genome scan techniques, supports an underlying genetic basis for these conditions. [42] [43] [44] [45] [46] [47] [48] [49] While studies are underway to examine these linkages, more effort should be made to encourage African-American patients to comply with existing therapies. Promoting the use of antihypertensive medications in this population has been challenging at best. Although not curative of hypertension or SDB, advocating CPAP therapy proves a sensible alternative. There is incontrovertible evidence that CPAP treatment can reduce blood pressure and lessen the severity of SDB, but ultimately weight reduction, incorporating cognitive-behaviour therapy, and nutritional interventions proves the optimal method of controlling these two conditions.
Conclusions
Results of this study are consistent with data evidencing associations of SDB with hypertension and suggest that clinical studies should consider family history of hypertension as an important risk factor (see Table 3 ). Notwithstanding the importance of these findings, they are limited in some respects.
As the number of patients constituting the different groups we analysed was small, replication of our findings in a larger study is necessary before broad generalizations can be made. No comparison could be made on the basis of the type of hypertension that might characterize each patient in our sample; this information was not obtained, as this distinction was not the focus of the study. Conceivably, the relative significance of family history as a risk factor might differ contingent upon the type of hypertension in question, and antihypertensive medications might differentially affect SDB severity. Correlating blood pressure with the severity of SDB could have provided useful results for further clinical characterization of the three patient groups. Unfortunately, these data were not available for group analysis. The majority of patients in our clinic were African Americans (78%). Thus, we could not perform any comparisons with other racial/ethnic groups, as insufficient data were available for meaningful and statistically adequate within-group comparisons of patients with a diagnosis of hypertension with or without a positive family history. Future studies expanding on these data might consider a methodology that would yield answers to these important questions.
